In the present paper, we investigate the majorization properties for certain classes of multivalent analytic functions defined by the Salagean operator. Moreover, we point out some new and interesting consequences of our main result. MSC: 30C45
Introduction and definitions
Let f and g be two analytic functions in the open unit disk = z ∈ C : |z| <  .
(.)
We say that f is majorized by g in (see [] ) and write
if there exists a function ϕ, analytic in , such that
ϕ(z) ≤  and f (z) = ϕ(z)g(z) (z ∈ ). (.)
It may be noted here that (.) is closely related to the concept of quasi-subordination between analytic functions. For two functions f and g, analytic in , we say that the function f is subordinate to g in if there exists a Schwarz function ω, which is analytic in with ω() =  and ω(z) <  (z ∈ ), such that f (z) = g ω(z) (z ∈ ). http://www.journalofinequalitiesandapplications.com/content/2013/1/86
We denote this subordination by f (z) ≺ g (z) . Furthermore, if the function g is univalent in , then
Let A p denote the class of functions of the form
that are analytic and p-valent in the open unit disk . Also, let A  = A. For a function f ∈ A p , let f (q) denote a qth-order ordinary differential operator by
as follows: 
Clearly, we have the following relationships: We begin by proving the following result.
Theorem . Let the function f ∈
where r  = r  (p, q, α, γ , j, l, A, B) is the smallest positive root of the equation
Then, making use of the fact that
and letting or, equivalently,
which holds true for all z ∈ . We find from (.) that
where ω(z) = c  z+c  z  +· · · , ω ∈ P, P denotes the well-known class of the bounded analytic functions in and satisfies the conditions
From (.), we get
By virtue of (.), we obtain
Differentiating the above equality with respect to z and multiplying by z, we get
Thus, by noting that ϕ(z) ∈ P satisfies the inequality (see, e.g.,
and making use of (.) and (.) in (.), we obtain
which, upon setting
leads us to the inequality
where
takes its maximum value at ρ =  with r  = r  (p, q, α, γ , j, l, A, B), where
is the smallest positive root of equation
is an increasing function on the interval  ≤ ρ ≤  so that
Hence, upon setting ρ =  in (.), we conclude that (.) of Theorem . holds true for |z| ≤ r  (p, q, α, γ , j, l, A, B), which completes the proof of Theorem ..
Setting α =  in Theorem ., we get the following result. 
Corollary . Let the function f ∈ A p and suppose that g
Remark . Corollary . improves the result of Goswami and Aouf [, Theorem ].
Putting p = , q = , j = m, l = n, m > n and γ =  in Theorem ., we obtain the following result.
Corollary . Let the function f ∈ A and suppose that g
where r  = r  (α, A, B) is the smallest positive root of the equation
For A = -β, B = -, putting m = , n =  and m = , n =  in Corollary ., respectively, we obtain the following Corollaries . and .. Also, putting A = , B = -, q = , j = n +  and l = n in Theorem ., we obtain the following result. http://www.journalofinequalitiesandapplications.com/content/2013/1/86
